Lead acetate reduces the ability of human umbilical cord mesenchymal stem cells to support hematopoiesis in vitro.
Plumbum (Pb) is a heavy metal toxin that causes many pathophysiological effects in various systems of the human body. It has previously been reported that excessive lead trioxide causes hematopoietic system toxicity. Mesenchymal stem cells (MSCs), as cells with self-renewal and multipotent differentiation potential, play a supportive role in hematopoietic function. Lead is well known to interfere with hemoglobin synthesis and affect erythrocyte morphology and survival. MSCs and the cytokines secreted by MSCs are the important components of the hematopoietic microenvironment. Thus, we hypothesized that lead may cause damage to MSCs, which may provide a new understanding of the mechanism of lead toxicity in the hematopoietic system. In the present study, cell count, MTT assay, apoptosis assay, osteogenic differentiation, cell histochemical staining, cell cycle analysis, colony forming assay and RT-PCR were used. The results showed that the proliferation of umbilical cord MSCs (UCMSCs) was affected if the concentrations of lead were higher than 10 µM. Following osteogenic differentiation, the rate of alkaline phosphatase and Von Kossa stain positivity in the experimental group was lower than that in the control group. In conclusion, these results demonstrate that lead suppresses the self-renewal and multipotent differentiation potential of UCMSCs, and induces an adverse effect on the expression of UCMSCs cytokines. MSCs also have a hematopoiesis-promoting function that is capable of supporting colony formation of bone marrow cells. Furthermore, we found that following treatment with lead acetate, the supportive function of UCMSCs on colony formation was inhibited. Taken together, lead acetate has a toxic effect on the self-renewal, multipotent differentiation potential and hematopoiesis-promoting function of UCMSCs.